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As part of the formulation of a management policy for the Verlorenvalei Nature Reserve, a phytosociological 
study of the wetlands was initiated. The classification, by means of the PHYTOTAB computer program, 
revealed two plant communities with one of the communities divided into seven vegetation zones. A classifi-
cation description and ecological interpretation as well as a DECORANA ordination is presented. 
As deel van die formulering van 'n bestuursplan vir die Verlorenvaleinatuurreservaat is 'n fitososiologiese 
studie van die vleigebiede onderneem. Die klassifikasie, met behulp van die PHYTOTAB-rekenaarprogram, 
onderskei twee plantgemeenskappe met een van die gemeenskappe wat in sewe plantegroeisones verdeel 
kan word. 'n Klassifikasiebeskrywing en ekologiese interpretasie so ook 'n DECORANA-ordening word 
gegee. 
Keywords: Classification, ordination, plant communities, wetlands . 
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Introduction 
Of all the environments in South Africa, wetlands are 
probably amongst the most vulnerable and a well-formulat-
ed management policy is needed to conserve this environ-
ment (Batchelor et al. 1982). The wetlands in the Veri oren-
valei Nature Reserve are also the last breeding grounds in 
the Transvaal of the endangered Wattled Crane (Crus 
carunculatus Gmelin) (Tarboton 1981). 
A detailed classification and description of the ajoining 
grassland vegetation was given by Bloem et al. (1993) while 
the results of the wetland vegetation survey are described in 
this paper. 
Study area 
The Verlorenvalei Nature Reserve is an undulating area with 
wetlands situated in the lower areas (Figure 1). These 
wetlands are the catchment area for the Crocodile, Elands 
and Steelpoort Rivers (Lombaard 1984). 
The wetlands are formed by the underlying quartzite 
rocks forming so-called geological lips which serve as 
draining blocks for the wetlands (Lombaard 1984). The 
sizes of individual wetlands range between 2 ha and 250 ha 
(Tarboton 1981). 
Methods 
Releves were compiled in 42 random stratified sample plots 
with a plot size of 16 m2 . Environmental data noted at each 
sample plot included soil type, soil depth, aspect, slope, 
slope position, rockiness, as well as grazing pressure, tramp-
ling and erosion. 
The PHYTOT AB computer package (Westfall et al. 
1982) was applied to the floristic data to classify the data 
according to the Ziirich-Montpellier method (Mueller-
Dombois & Ellenberg 1974). The result of the classification 
is presented in one phytosociological table (Table 1). 
Detrended Correspondence Analysis (DECORANA -
Hill 1979) was used to determine the ecological status of the 
plant species and the influence of environmental factors on 
the distribution of the plant species. 
Taxa names conform to those of Gibbs Russell et al. 
(1985; 1987). 
Results 
The classification resulted in the recognition of two 
communities with the latter divided into seven vegetation 
zones (Figure 2). The communities and vegetation zones are 
summarized as follows: 
1. P hragmites australis Vlei 
2. Andropogon appendiculatus Vlei 
2.l Andropogon appendiculatus - Pycnostachys reticulata 
Zone 
2.2 Andropogon appendiculatus - Nerine angustifolia 
Zone 
2.3 Andropogon appendiculatus - Andropogon schirensis 
Zone 
2.4 Andropogon appendiculatus - Disa rhodantha Zone 
2.5 Andropogon appendiculatus- Ascolepis capensis Zone 
2.6 Andropogon appendiculatus - Helichrysum pilosellum 
Zone 
2.7 Andropogon appendiculatus- funcus oxycarpus Zone 
1. The Phragmites australis Vlei 
This community comprises a single vlei in the south-western 
corner of the reserve. Occurring in deep water (500 mm+) 
on soils of the Champagne form with a soil depth of 
1 200 mm. The differential species of this community is 
indicated in Table 1, Appendix 1 (Species group A). Non-
differential dominants include funGus oxycarpus and 
Cyperus denudatus. 
282 
N 
\ 
RESERVE BOUNDARY 
++ FARM BOUNDARY 
ROADS 
~ FARMHOUSE / PLANTATIONS 
STREAMS 
[] PHRAGMITES AUSTRALIS - WETLAND 
~ ANDROPOGON APPENDICULATUS - WETLAND 
S.-Afr.Tydskr.Plantk., 1993, 59(3) 
Figure 1 The distribution of the wetlands in the Verlorenvalei Nature Reserve. 
Table 1 Phytosociological table of the wetlands 
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Table 1 Phytosociological table of the wetlands 
GRAZING 
CROIIN COVER 
SURFACE ~ATER 
~ATER DEPTH 
~ATER PH 
RELEve-
NUMBER 
NUMBER OF SPECIES 
PER RELEVE 
I II I I I I I I 
111111 11111001000000 I 1 100 I 1 1 1011100010 100101 101001 1 1 I 100 I 
15564311335461554354155761343354156554147654433345341345I 
I II I I I I I I I 
I YYYYY II YYYYY I YYYYYY I YYYY I NNNNNN I NNNNN I NNNNNNNNNNNNN I NNN I 
1555551133424122242312111 1000000 I 00000 I 0000000000000 I 000 I 
16665511565451555445144651000000 I 00000 I 0000000000000 I 000 I 
I II I I I I I I I 
I II 425j122121 123121 1 3421442441333433335531211441 
141523117622018577661909119585401508311896932712142410871 
I II I I I I I I I 
I III I I I 11 I 1111 I 
176556110996715554661575717977951919951577702928976415651 
SPECIES GROUP A DIFFERENTIAL SPECIES OF THE PHRAGMlTES AUSTRALIS - VLEI 
PHRAGMlTES AUSTRALIS 12333311 
SPECIES GROUP B DIFFERENTIAL SPECIES OF THE ANDROPOGON APPENDICULATUS -VLEI 
ANDROPOGON APPEND I CULA TUS 
LOBELIA DECIPIENS 
ER I OCAULON DREGE I 
SENEC I 0 GERRARD II 
1+2 I 13R2+3 I 223 331 +3214R3222133434142+233334423 13331 
I 1111+1 III +1111111111 +1 1+111111 +1+11111 
1_ 11- I + 13 11+ I Rl I 1R++111 I -I 
I 11+ +1 I I 2 I R I I I 
SPEC I ES GROUP C DIFFERENT IAL SPEC I ES OF THE ANDROPOGON APPEND I CULATUS -PYCNOSTACHYS RET I CULATA - ZONE 
PYCNOSTACHYS RETICULATA 
HOLCUS LANA TUS 
CYPERUS ESCULENTES 
R 113R 21 I 
R++11+2R I 
II 111 
21 + 
I 
11 
SPECIES GROUP D DIFFERENTIAL SPECIES OF THE ANDROPOGON APPENDICULATUS -NERINE ANGUSTlFOLlA - ZONE 
NERINE ANGUSTIFOLIA II + 132RR++ I I R R I +R+ I 
SPECIES GROUP E DIFFERENTIAL SPECIES OF THE ANDROPOGON APPENDICULATUS -ANDROPOGON SCHIRENSIS - ZONE 
ANDROPOGON SCHIRENSIS II 1+1 113221 I 23 2 12 2+1 
SPECIES GROUP F DIFFERENTIAL SPECIES OF THE ANDROPOGON APPENDICULATUS -DISA RHooANTHA - ZONE 
DISA RHooANTHA 
SCHIZOCHILUS ZEYHERI 
II 
II 
I+R+l 1+ + I 
I +lRI+ I 
SPECIES GROUP G DIFFERENTIAL SPECIES OF THE ANDROPOGON APPENDICULATUS -ASCOLEPIS CAPENSIS - ZONE 
ASCOLEP I S CAPENS I S II I 1+11++1 
BULBOSTYLIS SCHOENOIDES II I I++R+ I 
HELI CHRYSUM CARNOSA II + I +1 + j1R+1 I 
TRACHYPOGON SP I CATUS II I IR 123R I 
LEDEBOURIA COOPER I II I I I- I 
SPECIES GROUP H DIFFERENTIAL SPECIES OF THE ANDROPOGON APPENDICULATUS -HELICHRYSUM PILOSELLUM - ZONE 
I 1+.-1+ 
1++l+RR 
-11 11 
1+ 
1212 
I 
·1 
I 
I 
I 
HELICHRYSUM PILOSELLUM 
ARGYROLOB IUM TUBEROSUM 
ALEPIDEA SETIFERA 
GLADIOLUS VARIUS 
PYCREUS COOPER I 
~AHLENBERGIA UNOULATA 
PYCREUS MACRANTHUS 
II 
II 
11+ 
11+ 
II 
II 
II 
11 
+++1 
SPECIES GROUP I OIFFERENTIAL SPECIES OF THE ~ETLANDS 
JUNCUS OXYCARPUS 
STIBURUS ALOPECUROIDES 
CYPERUS DENUDATUS 
AGROSTIS ERIANTHA 
13222+11 3221+ 2 2123 21 3122 I 2 123322322132 13221 
112 1123+ 21 + I + +1+ 242 122R221+24+22221 2R41R331 
12222211224 1+3132 I 21 11- 31 I R 1+ 1113111- I 
1+ + + II +R I + + I +2 I ++ + I I 2 11 I I 
An explanation of the symbols used for the environmental factors is given in Appendix 1 
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Figure 2 Zonation of the wetlands in the Verlorenvalei Nature 
Reserve. 
2. The Andropogon appendiculatus Vlei 
This community occurs on soils of the Champagne form. 
The differential species of this community are indicated in 
Table 1 (Species group B). Non-differential dominants 
include funGus oxycarpus and Stiburus alopecuroides. 
Seven zones can be distinguished within the vleis and can 
be separated from each other on the presence/absence of 
water, water and soil depth. 
2.1 The Andropogon appendiculatus - Pycnostachys 
reticulata Zone 
Occurring in water 30 - 200 mm deep and on deep soils 
(1000 mm). The differential species are indicated in Table 1 
(Species group C). Non-differential dominants include 
Cyperus denudatus. 
2.2 The Andropogon appendiculatus - Nerine angus-
ti/olia Zone 
Occurring in water with a depth of 25 - 160 mm and on 
soils 600 - 800 mm deep. The dominant species is indicated 
in Table 1 (Species group D). Other dominants include 
Andropogon appendiculatus and Cyperus denudatus. 
2.3 The Andropogon appendiculatus - Andropogon 
schirensis Zone 
Confined to the edges of the drainage channels of the vlei 
(Figure 1). Occurring in shallow water (10 - 30 mm) on 
deep soils (800 - 1200 mm). The dominant species is indi-
cated in Table 1 (Species group E). 
2.4 The Andropogon appendiculatus - Disa rhodan-
tha Zone 
Occurring on shallow soils (100 - 300 mm) with no surface 
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water present. The differential species are indicated in 
Table 1 (Species group F). Non-differential dominants 
include Andropogon appendiculatus and funcus oxycarpus. 
2.5 The Andropogon appendiculatus - Ascolepis 
capensis Zone 
Occurring between two drainage channels on shallow soils 
«200 mm) and no surface water. The differential species 
are indicated in Table 1 (Species group G). Non-differential 
dominants include Andropogon appendiculatus and Stiburus 
alopecuroides. 
2.6 The Andropogon appendiculatus - Helichrysum 
pilosellum Zone 
Represents the ecotone between the vlei and the grassland. 
Occurring on shallow soils (100 - 300 mm). The species in 
this zone (Table 1, Species group H) are arranged along a 
gradient that can not be explained by any measured environ-
mental factors. Dominant species include Andropogon 
appendiculatus, funcus oxycarpus and Stiburus alopecu-
roides. 
2.7 The Andropogon appendiculatus - luncus oxy-
carpus Zone 
This zone is characterized by the presence of the diagnostic 
species of the Andropogon appendiculatus Vlei (Table 1, 
Species group B) and of the wetlands (Table 1, Species 
group I) . 
Ordination 
The distribution of releves along the first and third axes is 
given in Figure 3. The plant communities are restricted to 
specific areas of the scatter diagram. The different zones of 
the Andropogon appendiculatus Vlei are combined into 
three areas of the scatter diagram. The indistinct differen-
tiation into the seven zones in the scatter diagram shows that 
ordination is not as sensitive as a phytosociological classifi-
cation in distinguishing floristic differentiation. 
The distribution of the releves along the horizontal axis 
(axis 1) is associated with a water/soil depth gradient, with 
the releves on shallow soils and no surface water being on 
the left of the diagram and the releves on deep soils in deep 
water being on the right of the diagram. The distribution of 
axis 3 
no surface water increase d eep water 
eep soil shallow soil 
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Weiland ~ A1 
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AZ 
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Figure 3 The position of the plant communities along the first 
and third axes of a DECORANA ordination of the wetlands of the 
Verlorenvalei Nature Reserve (Eigenvalues axis 1 = 1.000 & 
axis 3 = 0.603). 
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the releves along the vertical axis (axis 3) is associated with 
the surface area of water, with the releves with a low surface 
area of water being at the top and the releves with a high 
surface area of water being at the bottom of the diagram. 
Discussion 
Owing to the vulnerability of the wetlands, a well-formu-
lated management policy was needed. The aim of this study 
was to identify and characterize the different zones within 
each of the wetlands on the Verlorenvalei Nature Reserve. 
Two major plant communities were identified and could be 
distinguished from each other by a combination of habitat 
factors. Several zones were identified in the Andropogon 
appendiculatus wetland but could not always be linked to 
habitat factors. 
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Appendix 1 Explanation of the symbols used in 
Table 1 
a) Altitude 
1 - 2 049 - 2 055 m 
2 - >2 055 - 2100 m 
3->2100-2145m 
4->2145-2214m 
b) Physiography 
1 - mountainous 
2 - plains 
3 - intermediate zone between grassland and wetland 
4 - wetland 
c) Geomorphology 
1 - concave 
2 - convex 
3 - flat 
d) Aspect 
N - north 
NE - north-east 
E-east 
SE - south-east 
e) Slope (0C) 
1 _ 0° _ 3° 
2 - 4° - 6° 
3 _70 - 100 
4 - > 100 
f) Slope position 
1 - plains 
2 - bottom slope 
3 - middle slope 
4 - crest and upper slope 
g) Soil form 
CH - Champagne 
h) Soil depth 
S - south 
SW - south-west 
W - west 
NW - north-west 
1 - < 100 mm 5 - >500 -750 mm 
2- lOO-150mm 6->750-lOoomm 
3 - > 150 - 300 mm 7 - > 1000 - 1200 mm 
4 - > 300 - 500 mm 
i) Root depth 
1- < 100 mm 
2- 100-2oomm 
3 - > 200 - 300 mm 
4 - > 300 - 400 mm 
5 - >400 mm 
j) Soil structure 
1 - Apedal or no-structure 
2 - poorly-developed structure 
k) Soil consistency 
1 -loose 
2 - soft 
3 - slightly hard 
1) Soil colour 
B - black 
m)Grazing 
0- absent 
1 - slightly grazed 
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Appendix 1 Continued 
n) Crown cover 
1- 0 -10% 
2-11 - 20% 
3 - 21 - 30% 
4 - 31 - 40% 
0) Surface water 
Y -present 
N - absent 
p) Water depth 
o - no surface water 
1 -1 - 20 mm 
2- >20 -50 mm 
5 - 41 - 50% 
6 - 51 - 60% 
7 - 61 -70% 
8 -71 - 80% 
Appendix 1 Continued 
3 - >50 -150 mm 
4 - > 150 - 300 mm 
5 - >300 mm 
q) Water pH 
o - no water to determine pH 
1 - < 4.0 
2 - 4 - 4.5 
3 - >4.5 - 5.0 
4 - >5.0 -5.5 
5 - >5.5 - 6.0 
6 - >6.0 
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